We present new observations with the Karl G. Jansky Very Large Array of seven X-ray-selected tidal disruption events (TDEs). The radio observations were carried out between 9 and 22 years after the initial X-ray discovery, and, thus, probe the late-time formation of relativistic jets and jet interactions with the interstellar medium in these systems. We detect a compact radio source in the nucleus of the galaxy IC 3599 and a compact radio source that is a possible counterpart to RX J1420.4+5334. We find no radio counterparts for five other sources with flux density upper limits between 51 and 200 µJy (3σ). If the detections truly represent late radio emission associated with a TDE, then our results suggest that a fraction > ∼ 10% of X-ray-detected TDEs are accompanied by relativistic jets. We explore several models for producing late radio emission, including interaction of the jet with gas in the circumnuclear environment (blast wave model), and emission from the core of the jet itself. Upper limits on the radio flux density from archival observations suggest that the jet formation may have been delayed for years after the TDE, possibly triggered by the accretion rate dropping below a critical threshold of ∼ 10 −2 -10
Introduction
A star that passes too close to a supermassive black hole (SMBH) may be disrupted by tidal forces, leading to a transient accretion event. Such a "tidal disruption event (TDE)" is predicted to be visible at optical, ultraviolet, and X-ray wavelengths (e.g., Rees 1988; Ulmer 1999; Strubbe & Quataert 2009 ). In the simplest scenario, the process of stellar disruption leaves ∼ 1/2 of the star bound to the SMBH, resulting in a mass accretion ratė M that can initially exceed the Eddington limit, before declining as a power-lawṀ ∝ t −5/3 with a characteristic time scale of weeks to months. Since the inner accretion disk reaches temperatures > ∼ 10 5 K, this leads to a luminous thermal flare peaking at UV/X-ray wavelengths.
Over the past two decades, there have been numerous claimed observational detections of the TDE phenomenon. The earliest TDE candidates were detected by the ROSAT X-ray telescope (Komossa & Bade 1999; Donley et al. 2002, and references therein) . More recently, a number of events have been detected at ultraviolet (Renzini et al. 1995; Gezari et al. 2006 Gezari et al. , 2012 and optical (van Velzen et al. 2011a; Cenko et al. 2012a) wavelengths, in addition to recent X-ray flare candidates (e.g., Saxton et al. 2012) . Several well-studied events have shown the characteristic impulsive flare, followed by a light curve decline, consistent with the power-law that is expected following a TDE.
Accretion and outflows are coupled in a wide range of astrophysical systems, from proto-stars to stellar mass black holes to the billion solar mass black holes in galactic nuclei. However, the mechanism by which relativistic jets are launched remains poorly understood. TDEs represent a dynamic accretion system which can in principle provide a unique testbed to explore what conditions are required for jet creation and how the jet properties change asṀ evolves. The characteristic duration of jet activity t j in a TDE, for instance, can vary substantially depending on the theoretical model. If the jet luminosity faithfully tracks the accretion rate at all times, then the jet duration is similar to the characteristic fall-back time of the most bound stellar debris, which can vary from days to months depending on the mass of the SMBH and the pericenter distance of the stellar orbit (e.g. Strubbe & Quataert 2009 . The jets in galactic microquasars, on the other hand, are suppressed whenṀ is high, but then appear whenṀ drops below a critical threshold ∼ 10 −3 − 10 −2Ṁ edd (Fender & Belloni 2004) . If a similar "state transition" applies in the case of TDEs, then jet creation could be delayed for years or longer.
Two models have been proposed for radio emission from relativistic jets in TDEs. Giannios & Metzger (2011, hereafter GM11) show that radio synchrotron emission can originate from the shock interaction between the transient relativistic jet and the dense gas surrounding the SMBH (the 'circumnuclear medium', or CNM). Emission during the ear-liest phases of the jet-CNM interaction occurs from both the forward shock plowing into the CNM and the reverse shock propagating back through the relativistic ejecta, with their relative contirbution to the emission output depending on the jet duration and CNM density. Due to relativistic beaming, the radio emission, as observed from a typical location off the axis of the jet, peaks only once the blastwave decelerates to mildly relativistic speeds on a timescale t = t dec ∼ yr. If the jet contains ∼ 1% of the rest mass energy of the accreted star, then the peak radio luminosity on this timescale is approximately L R ∼ 10 30 erg s −1 Hz −1
and hence can be detected to large distances. After the peak (t t dec ), the blast wave soon enters a Sedov-Taylor expansion and the radio flux decreases as a power law F ν ∝ t −α with α ∼ 1 -2. A second model for radio emission from TDEs was proposed by van Velzen et al. (2011b) based on emission internal to the jet, which they calibrate using observed scaling laws between accretion power and jet luminosity for radio loud sources. The model predicts peak radio luminosities ranging from 10 28 to 10 31 erg s −1 Hz −1 , depending on when the source becomes radio loud as a function ofṀ . The timescales for peak radio luminosity range from ∼ 1 to 10 years.
Until recently, radio emission had not been discovered from a TDE. Bower (2011) summarized the limited constraints from radio observations. However, recently two TDEs first detected in the γ-and X-rays by the Swift satellite demonstrated the existence of bright and highly variable radio emission on timescales of days to months following the TDE Levan et al. 2011; Zauderer et al. 2011; Cenko et al. 2012b ). For both objects, these studies found evidence for a mildly relativistic outflow beamed towards the Earth, jet collimation, and a spectrum characterized by synchrotron and inverse Compton processes, leading to a natural analogy of these objects with a blazar. Metzger et al. (2012, hereafter MGM12) showed that the early radio emission from Swift J1644+57 could be well-explained by the CNM interaction model. Berger et al. (2012) model the jet/CNM interaction based on emission ∼ 1 year after the TDE and find that the radio emission associated with the jet is likely to persist for decades, or longer.
One question raised by the discovery of the Swift TDEs is whether such energetic relativistic jets are a universal component of all TDEs, or whether their production requires special conditions, such as a rapidly spinning SMBH or highly super-Eddington accretion (e.g., Mïller & Gültekin 2011; Krolik & Piran 2012; De Colle et al. 2012) . In this paper, we begin to address this question by pursuing radio observations with the Very Large Array of a sample of X-ray detected TDEs. We describe observations, analysis, and results in § 2, discuss our conclusions in § 3, and summarize in § 4.
Observations, Analysis, and Results
Our sample of objects include the five sources visible to the VLA from systematic surveys of the ROSAT All Sky Survey (Donley et al. 2002, , and references in the table), and two events discovered through XMM and Chandra observations. In Table 1 , we list target Xray data. Columns are (1) source name, (2) discovery epoch of the X-ray transient, (3) distance to nominal host galaxy, (4), peak X-ray luminosity, L peak X , (5) X-ray observatory used for discovery, and (6) references for discovery and the distance to the object. Note that for sources discovered with XMM or Chandra, the subarcsecond positions lead to a clear identification with a host galaxy and, therefore, the distance estimate is relatively unambiguous. ROSAT identifications with host galaxies are less certain due to the larger error circles. We list here the likely association but note the discussion for RX J1420.4+5334 that we introduce in later sections. That likely association is often determined by the most luminous optical galaxy in the field. The ROSAT sources have characteristic ages at the present epoch of 22 years. The XMM and Chandra events have a characteristic age of < ∼ 10 years. Note that the discovery epoch for many of these events is not well constrained due to the sparse coverage of X-ray observations. The Very Large Array (VLA) observed seven TDE candidates on 04 and 06 June 2012. The VLA was in B configuration. Observations were made in S band with a total of 2 GHz of bandwidth per polarization over the frequency range 2 to 4 GHz. The data were divided into 16 subbands per polarization with 64 channels in each subband. Each TDE source was paired with a nearby phase calibrator and observed for approximately 15 minutes. The bright calibrator 3C 286 was observed on both dates to set the absolute flux density scale.
Data reduction was carried out with the CASA package, following standard interferometric techniques. Manual flagging of broad-and narrow-band radio frequency interference (RFI) was carried out. The ability to fully flag RFI ultimately limited sensitivity and dynamic range in the target images. Images were made using multi-frequency synthesis techniques, creating a mean flux density image and a first-order derivative image. Images typically had a resolution of 3 ′′ and an rms noise of < 20 µJy. In Table 2 we summarize image statistics, and TDE counterpart detection data. Columns are (1) source name, (2) VLA beam size, (3) VLA image rms, σ, (4) VLA target flux density, S rad , (5) VLA target right ascension, and (6) VLA target declination. For non-detections, we give a 3σ upper limit to the flux density. Errors in position are
′′ . The flux density that we report is at the mean frequency of the observations, 3.0 GHz.
We detected radio sources for three of the seven candidates. We discuss each of these sources in detail here. 750 0.5 XMM/CHANDRA 9 1 Assuming the true host galaxy is SDSS J142025.18+533354.9 (galaxy B) rather than the galaxy identified in the discovery paper. References: (1) Brandt et al. (1995) ; (2) Grupe et al. (1995) ; (3) Greiner et al. (2000) ; (4) Bade et al. (1996) ; (5) Grupe et al. (1999) ; (6) Komossa & Greiner (1999) ; (7) Figure 1 shows the image of the radio counterpart for a TDE detected with ROSAT in 1990. The image has been made with only baselines longer than 20kλ in order to filter out faint, diffuse emission associated with the galaxy. The remaining object is well-fit as a compact point source with flux density of 185±28 µJy. The centroid of the source is well within the 40 ′′ error circle associated with ROSAT and is within 0.2 ′′ of the optical nucleus of the galaxy. We estimate a spectral index from 2 to 4 GHz of β = −0.3 ± 0.3 based on the first order Taylor-series term of the flux density images of −22 µJy (using S ∝ ν β ). Figure 2 shows the image of a potential radio counterpart for a TDE detected by ROSAT in 1990. The radio emission of 114 ± 24 µJy is associated with the galaxy SDSS J142025.18+533354.9 and is offset from the association with galaxy A identified by Greiner et al. (2000) (2MASS J14202436+5334117). SDSS J142025.18+533354.9 is a galaxy with a g magnitude of 22.5 and no previously measured redshift. We fit a third-order Taylor series expansion of the flux density that leads to β changing from −1.2 to −0.4 as the frequency changes from 2 to 4 GHz. For convenience, we estimate β ≈ −0.8 ± 0.4.
IC 3599

RX J1420.4+5334
We also imaged archival VLA data from experiment AW 651 obtained on 10 and 31 Mar 2005 at 1.4 GHz in pseudo-continuum mode with 25 MHz of bandwidth in two IF bands. These B configuration observations had a resolution of 5.3 × 5.3 arcsec 2 . The observations were centered 13.1 ′ away from the center of the error circle for RXJ1420+5334, leading to a primary beam attenuation factor of 0.55. We find no source within the ROSAT error circle with a uncorrected RMS of 38 µJy. A primary beam corrected flux density 3σ upper limit is then 207 µJy. This flux density upper limit is similar to the value we measure in our 2012 observations.
We obtained a single 600 s spectrum of galaxy SDSS J142025.18+533354.9 with the Low Resolution Imaging Spectrometer (LRIS; Oke et al. 1995) mounted on the 10 m Keck I telescope on 2012 August 19 UT. LRIS employs a dichroic beam splitter and was configured with the 400 lines mm −1 / 8500Å grating on the red side and the 600 lines mm −1 /4000Å grism on the blue side. Using the 1 ′′ slit, this resulted in a resolution of ∼ 6.5Å on the red side and ∼ 4.0Å on the blue arm, with a total wavelength coverage from ≈ 3500-10200Å.
The resulting spectrum of SDSS J1420 is plotted in Figure 3 . Super-posed on a relatively red continuum, we identify a number of marginally resolved absorption features corresponding to the Balmer series (Hβ, Hγ, Hδ, Hǫ, Hζ, and Hη), Ca II H+K, Na I D, and the G-band. All observed features are consistent with a common redshift of z = 0.522 ± 0.002. We find no evidence for any significant emission features over the range of our spectrum, which covers rest frame lines including [O II], [O III], Hβ, and Hα. The limit on Hα emission is ∼ 5 × 10 −16 erg cm 2 s −1 , or an Hα luminosity of < 5 × 10 41 erg s −1 (at z = 0.522). Using the relation from Kennicutt (1998) , this corresponds to SFR < 5 M ⊙ yr −1 .
NGC 5905
An extended radio source is found at the position of NGC 5905. The source has a fitted size of 5 ′′ × 4 ′′ and a total flux density of 6.7 mJy. Filtering out baselines shorter than 80kλ, we find some residual structure but no convincing evidence for a point source at the location of the optical nucleus. The residual structure has a peak intensity of 200 µJy beam −1 and is offset from the location of the optical nucleus. The image rms within the ROSAT error circle is 42 µJy. We estimate a 3σ upper limit of 126 µJy for a point source at that location but conservatively assign an upper limit of 200 µJy.
Discussion
We argue that the radio emission from IC 3599 is associated with the nucleus responsible for the X-ray TDE candidate. IC 3599 exhibited variable optical emission lines that are consistent with a Seyfert nucleus prior to and after the detection of the X-ray flare (Brandt et al. 1995; Grupe et al. 1995; Komossa & Bade 1999) . In particular, optical spectroscopy demonstrated an evolution of the Seyfert-like spectrum on a timescale of ∼ 1 years from a Sy 1.5 to Sy 1.9 classificaiton. The disk of IC 3599 is ∼ 20 ′′ , comparable in size to the error circle from the ROSAT observations. This spectral evolution and the association with the galactic nucleus indicate that the X-ray source is likely associated with IC 3599. Chandra X-ray spectroscopy 12 years after the ROSAT detection found an X-ray luminosity lower by a factor of ∼ 100 from the peak and a spectrum with power-law photon index of Γ = 3.6, significantly steeper than a typical Seyfert galaxy (Vaughan et al. 2004 ). We conclude then that the radio emission is associated with a nucleus that underwent a significant evolution over the TDE epoch and that the resulting nucleus does not resemble a typical Seyfert source.
The association of the radio source in the field for RX J1420.4+5334 with the TDE event is less certain. Galaxy A (2MASS J14202436+5334117) was the brightest optical galaxy in the field and, therefore, likely to be the nearest galaxy. However, optical spectroscopy . Based on a number of absorption features, we measure a redshift of z = 0.522 ± 0.002 for this galaxy. Shown for comparison is the composite spectrum of early-type galaxies from the Sloan Digital Sky Survey. The lack of bright nebular emission lines (in particular [O II] and Hα), together with the prominent Balmer break, indicate an older stellar population lacking current star formation. The lack of broad emission lines (i.e., a broad-line region) implies that SDSS J142025.18+533354.9 is not a typical active galaxy.
after the TDE showed no evidence for AGN like emission lines; optical photometry found no evidence for nuclear variability. Thus, the association of the TDE with galaxy A is not strong. Galaxy B identified by (Greiner et al. 2000 ) is SDSS J142024.52+533415.7, is at a distance of 4 ′′ from galaxy A, and has an SDSS spectrum that shows strong emission lines, potentially consistent with an AGN and is, therefore, also a candidate as host for the X-ray transient. We note that the galaxy associated with the radio emission, SDSS J142025.18+533354.9, shows no evidence for broad or narrow emission lines, although emission lines could be obscured by the accretion region or the host galaxy such as in an X-ray bright optically normal galaxy (Comastri et al. 2002) .
What is the probability of an unassociated radio source appearing in the ROSAT error circle for RX J1420.4+5334? The differential space density of 1.4 GHz radio sources is ∼ 3 × 10 10 Jy −1 sr −1 at 100 µJy (Mitchell & Condon 1985) . For a 20 ′′ error radius, we have an expectation of ∼ 0.1 radio sources above our detection threshold. Therefore, we cannot conclusively identify the detected radio source associated with SDSS J142025.18+533354.9 as the TDE counterpart without further evidence such as variability or a distinguishing radio spectrum.
The upper limit on the SFR in RX J1420.4+5334 translates to a radio synchrotron flux density from star formation of < 5µJy (Garn et al. 2009 ). Thus, most of the flux is likely to be associated with a compact nucleus.
Relativistic Jet Creation
We summarize detections and upper limits in Figure 4 . We show the ratio of radio to peak X-ray luminosity. Data are taken from the new observations obtained in this paper, archival data analyzed in this paper, upper limits from NVSS and FIRST, an upper limit for the UV-selected source GALEX J141929+525206 (Gezari et al. 2006; Bower 2011) , upper limits for the optically-selected source TDE2 and PTF 10iya (van Velzen et al. 2011a; Cenko et al. 2012a) , and detections for the sources Sw 1644+57 and Sw 2048+05 Cenko et al. 2012b ). For the UV-and optically-selected sources we use estimates of the bolometric luminosity for the peak X-ray luminosity.
We define the luminosity ratio
where L R is the spectral luminosity at radio frequency, ν, and L peak X is the peak X-ray luminosity. This ratio is similar to the quantity R X derived from simultaneous radio and X-ray luminosities (Terashima & Wilson 2003) . The value R X = −4.5 is a characteristic dividing line between radio-loud and radio-quiet active galactic nuclei. Because L X declines substantially following peak and will be orders of magnitude lower years or decades later than its peak value, R ′ X will be smaller than R X when the radio source is detected. As discussed in §1, two models have been proposed for radio emission from TDEs. In the "internal" jet emission model of van Velzen et al. (2011) , the radio emission directly traces the instantaneous accretion rate. In this case, we can use the theoretical predictions for evolution of the accretion rate as a proxy for L X as a means of exploring the radio loudness of these sources. The accretion rate is expected to scale as (t/t f b ) −5/3 (Rees 1988; Phinney 1989 ). The characteristic fall back time scale (t f b ) for a black hole with mass 10 7 M ⊙ tidally capturing a solar mass star at a periastron radius equal to the tidal radius is ∼ 0.1 y (e.g., Strubbe & Quataert 2009) . Detailed modeling for these systems indicates that our assumptions of black hole and stellar mass are consistent with the X-ray light curves (Montesinos Armijo & de Freitas Pacheco 2011) . We plot the expected R ′ X for this case in Figure 4 . All of our detections and non-detections fall on the radio-loud side of this boundary with the exception of the very early-time measurements for Sw 1644+57 and Sw 2048+05. However, the radio emission in these sources is well fit by the CNM interaction model (see §3.2 below) and is strongly affected by relativistic beaming. Our two new detections are both 1.5 to 3 orders of magnitude above the radio-loudness boundary.
Thus, we can conclude that our detections indicate that a fraction f late > ∼ 10% of TDE candidates found at X-ray wavelengths appear to have relativistic jets present at late times. Further, our non-detections are not sufficiently sensitive to exclude the possibility that f late may be significantly larger. At earlier times (∼ 1 year), the existing radio limits are also above the radio-loud boundary but less significantly so. The dearth of detections shortward of ∼ 20 year suggests, however, that relativistic jets may be launched when the accretion rate drops below a certain threshold. This is consistent with the burst model proposed by van Velzen et al. (2011b) . For our assumption of a 10 7 M ⊙ black hole disrupting a solar mass star at the tidal radius, the accretion rate at 20 years is 4 × 10
Edd . Thus, the accretion rate threshold for jet formation appears to be in the range 10 −2 to 10 −3Ṁ
Edd .
An obvious caveat to the above discussion is that, although we have assumed a fixed fallback time of t fb ∼ 0.1 years above, in reality t fb can vary significantly between TDEs. Another important caveat is that IC 3599 showed signs of Seyfert-like activity in its optical emission lines prior to the TDE (Komossa & Bade 1999) . Thus, IC 3599 may not have been truly quiescent. Nevertheless, the X-ray variations are consistent with tidal disruption of a star leading to super-Eddington accretion (Montesinos Armijo & de Freitas Pacheco 2011) and it has been suggested that the TDE rate could be enhanced during AGN phases which follow the merger of a binary SMBH (e.g., Stone & Loeb 2011; Just et al. 2012; Krolik & Piran 2012) . In the microquasar scenario of disk-jet coupling, a pre-existing jet would have been quenched during this phase and, thus, must have been re-launched after the TDE.
Blast Wave Model Implications
In this section we discuss the implications of the radio detections in RX J1420.4+5334 and IC 3599 within the CNM interaction (blast wave) model developed by GM11 and applied to model Swift J1644+57 by MGM12. An impulsive outflow of energy E j = E 52 10 52 ergs becomes non-relativistic at the radius and time at which it sweeps up a CNM mass comparable to its own:
where n ≡ n 1 cm −3 is the density of the CNM [assumed to be radially-uniform] and we have assumed a spherical outflow since the jet has had sufficient time to spread laterally (e.g., Zhang & MacFadyen 2009) . Note that for realistic values E 52 1 and n 1 1, transient jets accompanying the X-ray outbursts of either IC 3599 or RX J1420.4+5334 are now well into the non-relativistic Sedov-Taylor phase (t ≈ 22 years ≫ t dec ). At times t t dec , the [initially relativistic] blastwave velocity and radius scale as v/c ≈ (t/t dec ) −3/5 and r ≈ R dec (t/t dec ) 2/5 .
In the case of RX J1420.4+5334 and IC 3599, the spectral index at the observed frequency ν obs ≈ 3 GHz is measured to be β = −0.8 ± 0.4 and −0.3 ± 0.3, respectively. In the context of a standard synchrotron spectrum generated by power-law electrons (with distribution dN e /dγ e ∝ γ −p e where p > 2), this implies that ν m < ν obs < ν cool (F ν ∝ ν −(p−1)/2 ) in the case of RX J1420.4+5334, while ν m < ν obs < ν cool or ν sa < ν obs < ν m (F ν ∝ ν 1/3 ) in the case of IC 3599, where ν m /ν sa /ν cool are the characteristic, self-absorption, and cooling frequencies, respectively. Since the latter ordering ν obs < ν m is difficult to reconcile with the rapid predicted decline of ν m ∝ (t/t dec ) −3 with time following a single energy injection event, if a flat spectrum S ν ∝ ν 1/3 is indeed found in IC 3599, then this would suggest that core jet emission (van Velzen et al. 2012) , or CNM interaction and a very late onset jet (t j ≫ t dec ) may better explain the radio emission.
In order to proceed below we instead assume that ν m < ν obs < ν cool (F ν ∝ ν −(p−1)/2 ) in both RX J1420.4+5334 and IC3599, in the latter case assuming the lowest physical value β = −0.5 corresponding to p = 2. This permits us to place constraints on the properties of 
where d ≡ 10 27 d 27 cm is the luminosity distance, ǫ e /ǫ B are the fraction of the shock energy placed into the magnetic field and relativistic electrons, respectively. Now applying equation (4) 
and RX J1420.4+5334 (p = 3; β ≈ −1; z = 0.522; d 27 ≈ 9.1)
where in each case we have normalized E 52 , ǫ e , and n 1 to characteristic values determined from modeling Swift J1644+57 (MGM12; Berger et al. 2012 ).
Clearly, the fiducial fluxes in equations (5) and (6) are significantly above or below, respectively, the observed values F 3 ≈ 0.1 − 0.2 mJy. This discrepency cannot be easily reconciled by invoking a higher or lower CNM density since the dependence of F 3 on n is relatively weak. A more plausible reason for this disagreement is the jet energy E j or the strength of the magnetic field behind the shock ǫ B , the latter of which is found to span a wide range ǫ B ≈ 10 −4 − 0.1 in normal gamma-ray burst afterglows (the value of ǫ B was also not well-constrained in the case of Sw J1644+57). The conclusion of our analysis is that E 1.3 52 ǫ B ∼ 4 × 10 −5 in the case of IC3599, while E 52 ǫ B ∼ 1 in RX J1420.4+5334. In IC3599 this implies a weak magnetic field or a much weaker jet energy than that responsible for Swift J1644+57. The radio emission from RX J1420.4+5334 appears more in line with the expectation of the blast wave model if the magnetic field is in rough equipartition ǫ B ∼ 1.
One prediction of the CNM interaction model is the predicted decay rate of the light curve F 3 ∝ t −α where α = −0.6 to −3 for β ∼ 1−2, which can be tested by future monitoring of these sources. Note that in the case of RX J1420.4+5334 the value α 1.8 (for β = −0.8) is only marginally consistent with the NVSS and FIRST upper limits of F 3 (t = 5 y) ≈ 2 mJy. More accurate measurements of the spectra index, especially in the case of IC3599, will also help distinguish between ongoing core emission versus blast wave models.
Conclusions
We have presented VLA observations of X-ray selected TDEs that indicate one clear detection of a radio counterpart in IC 3599 and one possible counterpart to RX J1420.4+5334. We interpret the radio emission as the result of formation of a relativistic jet at a time when the accretion rate has dropped substantially after the TDE. Our radio non-detections are also consistent with the presence or absence of a relativistic jet. Alternatively, we demonstrate that the late-time emission for RX J1420.4+5334 is consistent with the blast wave model, while the flat spectral index and low radio luminosity in the case of IC 3599 challenge the predictions of the standard blast wave model. Radio observations that are one to two orders of magnitude more sensitive than our current results can determine whether a radio-loud jet is present in the systems with non-detections.
For the two detected sources, further radio observations can demonstrate a closer relationship to the TDE. Long-term radio light curves should evolve as the mass accretion rate decays. Radio spectra will be capable of determining the synchrotron ages of the emission. And high resolution radio imaging may reveal a structure that is consistent with impulsive jet creation in the past two decades. Such structures could resemble compact symmetric objects as the jet interacts with the dense ISM of the galaxy.
